
The disposal of individual cases may well be left withthe instructor, but the proposition as a whole should bediscouraged. Occasionally a case may arise in which
a special line of work may be undertaken withoutprevious study of the protozoa; but in most instancesthe student*quickly discovers his weakness and appliesto the instructor for aid. Such aid, of necessity,
involves a course.of special instruction which it is not
practicable to give outside of the regular courses.With the protozoa it is scarcely possible for a studentto obtain the best results from a study of one particularspecies or order without a knowledge of the group of
protozoa as a whole.
In the foregoing I have tried to outline a scheme for

instruction in protozoology to medical students. To
"ne who is not particularly conversant with the sub-ject, the program may sound exceedingly formidable
and unnecessarily detailed ; but from my experience in
teaching not only Americans, but Filipinos as well, Ihave found it not too hard for any of them. Indeed,
the scope of the work I have outlined is really nobroader than the usual course in bacteriology, and it
seems to me to be fully as important. After all, the
protozoologist must be largely self-developed, and mustbuild up on such a foundation as I have outlined. But
a small proportion of students so trained take up pro-
tozoology as a specialty. That, in fact, is not the end
sought. The endeavor rather is either to fit the menfor more advanced medical and sanitary work, or togive such of them as fancy it the foundation on whichthey may, by their own efforts, become specialists inthat group which to me is formed of the most' fasci-
nating members of the animal kingdom

—

the protozoa.

A CASE OF VOLKMANN'S ISCHEMIC
CONTRACTURE
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This case serves to emphasize the danger of
improper or indifferent application of plaster-of-Paris
bandages, and the value of early treatment of the
deformity following prolonged ischemia.

REPORT OF CASE

W. H., boy, aged 8 years, fell, Aug. 14, 1915, and injured
his left forearm. A physician found a fracture of the fore-
arm, and applied a plaster-of-Paris dressing extending from
the elbow to the fingers and completely including them.
According to the mother's story, the only protection to the
limb under the plaster was a single layer of ordinary gauze.
No cotton or other similar material was placed between the
fingers, which were entirely hidden from observation. The
plaster was left on three weeks. During this time the boy
did not complain of any pain, but he could not move his
fingers, which were evidently cramped together. At the end
of three weeks the physician for some unexplained reason
found it necessary to give the patient an anesthetic to remove
the plaster, which was apparently extremely thick.
On removal of the plaster it was found that the boy had

no power in his hand. Tbe skin about the wrist was dis-
colored and bruised, and the hand was swollen. Nothing was
thought of this condition until the lapse of one week when,
the swelling having diminished, it was observed that tbe hand
and fingers were contracted and the boy bad very little power.
Becoming alarmed, the mother brought the boy to my clinic
at the Lebanon Hospital Dispensary.

The hand was still moderately swollen, and the skin of the
baud and fingers glossy. The wrist and fingers were flexed.
When the wrist was passively extended the fingers became
markedly flexed, and attempts to extend them were painful
and unsuccessful. When the wrist was flexed, the fingers
could be straightened out. We were dealing, therefore, with
what was evidently the typical deformity of Volkmann's
ischémie contracture. At the middle of the forearm there
was a circumferential thickening due to the callus formed
at tbe site of fracture.
The treatment for Volkmann's contracture advised by Mr.
Robert Jones was promptly instituted. Individual splints
were applied to tbe palmar surfaces of the fingers, and by
means of adhesive tapes the fingers were gradually stretched
into complete extension. The splints were kept on con-

tinuously, except for a brief period each day when they were
removed for massage of the fingers, hand and forearm. At
the end of one week the fingers could readily be fully extended
without pain when the wrist was only moderately flexed. The
finger splints were then removed and an aluminum splint was
applied to the flexor surface of the forearm, extending from
near tbe elbow to slightly beyond the linger lips. The splint
differed from that recommended by Mr. Jones, who uses a
single sheet of aluminum from elbow to fingers in addition
to the individual finger splints. The distal part of the splint
I used was divided by longitudinal indentations, thus provid-
ing a separate extension for each finger. I believe this is an
advantage, as we have one instead of several splints to deal
with, and in addition tbe extensions for the fingers arc part
of one and the same splint. At first the splint was bent down
at the wrist to such an angle as to allow easy and complete
extension of the fingers. Two straps of webbing held the
brace to the forearm, and strips of adhesive plaster were used
to keep the fingers extended. About every other day the
splint was straightened a little and finally bent backward
into hypercxtensioii, watch being kept that the fingers were
always extended. Twice daily the brace was removed and the
band and forearm massaged and manipulated.
Within one month the patient's hand had been extended to

150 degrees, and active flexion and extension of the hand and
fingers were rapidly returning. Two months later, in Feb-
ruary, 1916, the boy had such excellent use of his band, the
swelling and glossiness having entirely disappeared, that the
apparatus was discarded. The band was examined again,
April 14, 1916, when it was found that there was a complete
anatomic and functional cure.

COMMENT

This case demonstrates the importance and necessity
of adequate protection under any plaster dressing.
When plaster is applied to a limb which is deformed or
diseased but not likely to swell, we may apply witll
safety a plaster dressing over only a slight amount
of protection, as a flannel bandage. In the case of an
injury, as a fracture, however, in which the trauma
to blood vessels causes extravasation of blood and con-
sequent swelling, it is essential to surround the affected
limb with some such material as sheet cotton, which
is compressible and will allow for swelling without
danger of undue compression. It is further advisable
to leave the fingers exposed or at least accessible to
observation. We must instruct the patient that the
color of the fingers must at all times be normal, and the
patient should at all times be able to move them. The
ability to move the fingers freely is, of course, posi-
tive proof that the plaster is not applied too tightly.Swelling, extreme pallor or cyanosis of the fingers or
inability to move them are danger signals which
demand immediate attention. Should such an
untoward condition arise, we must promptly remove
the splint and apply another more cautiously.
It should be remembered that for purposes of fixa-

tion a thin plaster is just as effective as a thick one.
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The very favorable result in this case must, of
course, be attributed to the institution of the Jones
method of trerünent soon after the deformity
appeared. During the past year, at Dr. Royal Whit-
man's clinic at tbe New York Hospital for Ruptured
and Crippled, I have seen several similarly favorable
results. These were all in patients who applied for
treatment early. The key to the successful manage-
ment of ischémie contractions lies in early and persis-
tent stretching and active and passive motions. When
the deformity is of long standing, there are trophic
changes in the skin, hardening of the musculature of
the forearm from fibrous tissue replacement of the
muscle tissue, and atrophy of the nerves, all of which
militate against success by any known method of
treatment. In these old cases we can expect only
improvement.

CONCLUSIONS

1. In applying a plaster bandage to an injured limb,
the limb must be sufficiently protected by sheet cotton,
flannel or similar material.
2. The fingers should be exposed to observation,

and the patient must at all times be able to move them.
.
3. Unusually severe pain, extreme pallor, cyanosis

or swelling of tbe fingers call for prompt removal of
the plaster.
4. Should a contracture develop, it must immedi-

ately be treated.
5. The method advised by Mr. Robert Jones is the

most effective one.
1 West Eighty-Fifth Street.

A CASE CONFIRMATORY OF THE
SPINAL FLUID COMPRESSION

SYNDROME
CHARLES W. HITCHCOCK, M.D.
Attending Neurologist, Harper Hospital

DETROIT

Ayer and Viets1 recently reported the rarity of
recognition of spinal fluid changes characteristic of
cord compression. Their search of the literature,
however, brought to light a number of articles, espe-
cially in French and German, dealing with the subject
and recognizing certain changes as the "spinal fluid
compression syndrome."
The abnormal findings were chiefly three: A yellow

color or xanthochromia, spontaneous coagulation, and
an increase in the cell count. They tabulate twelve
cases which have been under their observation, show-
ing findings, treatment and result, and they review the
literature quite extensively. Their conclusions are:
1. We believe that changes in the spinal fluid frequently

occur as a result of compression of the spinal cord.
2. The principal characteristic of such compression fluid is
marked increase of proteins without corresponding cellular
increase, obtained under normal pressure.
3. Xanthochromia with massive coagulation, added to the

above, makes a more intense reaction of the same signifi-
cance, only more conclusive.
4. Factors which tend to give the syndrome most readily,
or to give it in its most intense form, are processes which
act readily, are intramedullary or cause pressure on the cord
from all sides, and which affect the lower cord.

5. We do not believe that such findings arc necessary in
cord compression, but that their presence is confirmatory evi-
dence of value in some cases.

The following case, which also presented interesting
diagnostic problems, is another case confirmatory of
these changes in the spinal fluid often characteristic
of cord compression, and therefore it seems worthy
of special report:
Nov. 20, 1916, J. G., a Pole, aged 23, a drill-press operator,

walked into Harper Hospital without noticeable abnormality
or impairment of gait, and was admitted as a ward patient.
He complained of pain in the abdomen and back, of ten days'
duration, which largely disappeared after catbeterization had
relieved the enormously distended bladder. The family and
personal history were negative, save that he asserted that
he had suffered twice before from retention of urine, some
years before.
Tbe day following admission, there was complete motor

paralysis of the left leg, and twenty-four hours later, com-
plete paralysis (flaccid) of the right lower extremity.
The man was well developed ; the breath was foul, the

tongue coated, the throat injected. He reported that he had
lost 20 pounds the last two months. Rigidity of the neck was
well marked. There were no abnormalities of extremities or
trunk, thorax or abdomen. The patient presented a well
marked horizontal nystagmus, most noticeable when he
attempted to look down or to the left. His wife, to whom
he bad been married one year, said that she had long noted
this nystagmus. It seemed difficult to correlate it with his
present ailment.
November 21, the right knee jerk was exaggerated, and

the left still present but of diminished activity. Tbe abdom-
inal reflexes were present, but response was slight, and the
cremasterics present. There were no apparent sensory changes,
some cervical rigidity, and no Kernig sign.
November 22, the deep reflexes were abolished and there

was a complete (flaccid) paralysis of both lower extremities.
Sensation was much diminished in both lower extremities,
though the cremasterics were still faintly present. These
changes went progressively on to the total abolition of all
reflexes and an ascending sensory impairment, analgesia
being for several days stationary, up to the level of the
twelfth dorsal vertebra.
November 21, the spinal fluid was clear, but clotted rapidly.
November 23, the spinal fluid flowed very slowly and clotted

instantly, while, November 27, there was spontaneous coagu-
lation, well marked xanthochromia, and no pleocytosis, These
changes led to the diagnosis of a compression myelitis and the
advice of surgical interference.
December 2, laminectomy was done with free escape of(extradural) pus at the level of the seventh dorsal vertebra,

revealing an osteomyelitis of the seventh dorsal vertebra as
the source of trouble. The patient died, December 10, and
necropsy was refused. Tbe case, however, well illustrates
tbe presence of the Nonne-Froin syndrome in cases of com-
pression myelitis.
1501 David Whitney Building.

English Utilization of Waste Materials.—Consul A. E.
Ingrain al Bradford (Commerce Reports, April 13, 1917)
describes the saving and utilization of waste material in
England as recommended by the Local Government Board.
The value of bones and fat waste for the production of
glycerin for munition purposes is emphasized. It is said the
Quartermaster General's Department has in operation a plan
for utilizing camp refuse, and some figures are given on tbe
saving on glycerin effected by using wastes. While English-
made glycerin was $282 per ton, American glycerin cost
$1,182. During the first month, a weekly return to the army
of $8,760 for camp refuse was made. In January, 1917, tbe
weekly return bad increased to $46,232, representing approxi-
mately $2,433,250 annually for waste rations. The production
of glycerin from these waste products amounted to more than
1,000 tons, effecting a saving of $875,970.

1. Ayer, J. B., and Viets, H. R.: Spinal Fluid Findings Characteristic
of Cord Compression, The Journal A. M. A., Dec. 9, 1916, p. 1707.
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